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CROSSLINKABLE COMPOSITION FOR A BATTERY ELECTROLYTE 

Examiner: Scully S.N.: 10/553,058 
DETAILED ACTION 
Specification 

1 . The Amendment filed February 1 7, 201 1 has been entered. Claims 4 and 5 have 
each been amended to correct typographical errors. Support for the amendment is 
found on page 5, line 1 0 of the specification. Accordingly, claims 1 -24 are pending in 
this application. 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Objections 

3. Claim objection of claim 4 is withdrawn because the claim has been amended to 
correct the typographical error. 

Claim Rejections - 35 USC § 103 

4. Claims 1-24 stand rejected under 35 U.S.C. 103(a) as being unpatentable over 
Okada(US2002/0051911). 

With respect to claim 1 , Okada discloses a curable composition for a polymer 
electrolyte which comprises constituents (A) to (D) as an essential constituent, wherein 
(A) is a polysiloxane having a polyethylene oxide (polyoxyalkylene ether) structure- 
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containing group on a silicon atom and having two or more SiH groups, (B) is a 
compound having at least one structure selected from a siloxy linkage and having two 
or more alkenyl groups, (C) is a hydrosilylation catalyst, and (D) is an electrolyte salt 
compound. See abstract. A specific example of the constituent (B) is 1 ,3-divinyl- 
1 ,1 ,3,3-tetramethyldisiloxane, which is considered a polyorganosiloxane. See [0054]. 

Okada does not expressly disclose the SiH groups on the (B) compound or the 
alkenyl groups on the (A) compound as claimed (instead disclosing the opposite). 
However, the purpose of the SiH and alkenyl groups is to cross-link the polymers. 
Therefore, one of ordinary skill in the art at the time of the invention would recognize 
that the SiH groups of constituent (A) and the alkenyl groups of constituent (B) are 
substitutable for each other and would yield the predictable results of cross-linkable 
polymers that would, upon cross-linking, yield the same polymer. KSR International Co. 
v. Teleflexlnc. (KSR), 550 U.S. , 82 USPQ2d 1385 (2007). 

With respect to claim 2, Okada molar ratio of constituent (A) to (B) of 0.05 to 3.0. 
See [0068]. Thus, the ratio of hydrogen atoms bonded to silicon to the number of 
alkenyl radicals would fall within the claimed range. In the case where the claimed 
ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie case of 
obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

With respect to claim 3, the polyoxyalkylene ether of the constituent (A) is, for 
example, a polyoxypropylene ether. See [0026-0027]. 

With respect to claims 4 and 5, Okada discloses the constituent (A) to have at 
least m repeat units, wherein m is greater than 1 , of a polyethylene oxide structure- 
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containing group. R is shown to be a methyl group, Thus a=1 . No X is present, c=0. 
the Y group is the polyoxyalkylene ether shown in the structural formula of paragraph 
[0026]. See [0026-0027]. In this case, the number of oxygens, (4-(a+b+c))/2, is equal 
to one. Okada discloses the Y group comprises R 1 which is (CH 2 ) 3 . Specifically, the 
polyoxyalkylene ether is (CH 2 )3(OCH 2 CCH2)pOCH3. It is noted that the p group is an 
oxyethylene group (i.e. two carbons), which indicates that the additional "C" is a 
typographical error. This is further evidenced by the surrounding 0-CH 2 -C-CH 2 -0 
which is not chemically possible. It is the position of the Examiner that one of ordinary 
skill would recognize Okada intended the formula to be (CH 2 ) 3 (OCH 2 CH 2 ) p OCH 3 which 
is chemically possible. In this case, p is an integer between 1 and 12. In the case 
where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 
(CCPA 1976). 

With respect to claims 6 and 7, Okada discloses the polyorganosiloxane as 
shown in the structural formula of paragraph [0026]. The R group comprises at least 2 
hydrogens bonded to the silicon (i.e., at least 2 "o" integers as claimed). See [0027]. 
This, as discussed above with respect to claim 1 , is considered to be substitutable with 
at least 2 alkenyl groups. Further, "m" is an integer of not less than 1 , allowing at least 
1 polyoxyalkylene ether (applicant's Y functional group). 

With respect to claim 8, Okada specifically discloses vinyl, which the examiner 
believes would represent the claimed percentage under certain polymer conditions 
provided by Okada, while meeting the requirements of claim 6. 
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With respect to claims 9 and 1 0, Okada discloses 1 ,3-divinyl-1 ,1 ,3,3- 
tetramethyldisiloxane. See [0054]. As discussed above, the divinyl would be 
substitutable for hydrogen groups. This would represent the formula of claim 10 
wherein p and q are 0 and the two end groups carry a hydrogen directly bonded to the 
silicon atom. 

With respect to claims 11-14 and 1 6, Okada discloses the electrolyte to be 
LiCI0 4 , LiPF 6 , LiBF 4 , and so on. Se [0066]. 

With respect to claim 15, Okada discloses a 3.0-g portion of the polysiloxane 
obtained having a polyethylene oxide structure and a cyclic carbonate structure to be 
admixed with 3.4mmol of LiCF 3 S0 3 . Okada further discloses a wide range of possible 
structural formulas for the polyorganosiloxane. See [0026-0027]. It is the position of 
the Examiner that the O/Li ratio would fall within the claimed range. In the case where 
the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 1976). 

With respect to claims 17 and 18, Okada discloses the metal cation may be 
manganese, iron, cobalt, nickel, copper, zinc and silver. See [0065]. 

With respect to claims 19 and 20, Okada discloses the electrolyte may be an 
organic electrolyte such as propylene carbonate, and so forth. See [0070]. 

With respect to claim 21 , Okada discloses the hydrosilylation catalyst (C) is 
based on platinum-vinylsiloxane, chloroplatinic acid, Pt(COD) 2 and the like. See [0059]. 

With respect to claims 22-24, Okada discloses a curable composition for a 
polymer electrolyte which comprises constituents (A) to (D) as an essential constituent, 
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wherein (A) is a polysiloxane having a polyethylene oxide (polyoxyalkylene) structure- 
containing group on a silicon atom and having two or more SiH groups, (B) is a 
compound having at least one structure selected from a siloxy linkage and having two 
or more alkenyl groups, (C) is a hydrosilylation catalyst, and (D) is an electrolyte salt 
compound. See abstract. A specific example of the constituent (B) is 1 ,3-divinyl- 
1 ,1 ,3,3-tetramethyldisiloxane, which is considered a polyorganosiloxane. See [0054]. 

Okada does not expressly disclose the SiH groups on the (B) compound or the 
alkenyl groups on the (A) compound as claimed (instead disclosing the opposite). 
However, the purpose of the SiH and alkenyl groups is to cross-link the polymers. 
Therefore, one of ordinary skill in the art at the time of the invention would recognize 
that the SiH groups of constituent (A) and the alkenyl groups of constituent (B) are 
substitutable for each other and would yield the predictable results of cross-linkable 
polymers that would, upon cross-linking, yield the same polymer. KSR International Co. 
v. Teleflexlnc. (KSR), 550 U.S. , 82 USPQ2d 1385 (2007). 

This polymer electrolyte is then positioned between an anode and a cathode in a 
battery wherein the cathode consists of lithium metal, lithium alloys, inorganic materials 
with lithium therein, and so forth. See [0081-0084]. 

Response to Arguments 

5. Applicant's arguments filed February 1 7, 201 1 have been fully considered but 
they are not persuasive. Applicant argues: 
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a) There is nothing in Okada that teaches or suggests that constituent B is a 
polyorganosiloxane. 

The Examiner respectfully disagrees. Particularly, the compound B is 1 ,3-divinyl- 
1 ,1 ,3,3-tetramethyldisiloxane. See [0054]. Referring to claim 10, this compound as 
discussed in the claim rejection where the divinyl groups are substitutable for hydrogen 
groups matches the general formula (IV) as required for the polyorganosiloxane (B) of 
claim 1 , wherein p and q are 0 and the two end groups carry a hydrogen directly bonded 
to the silicon atom. Thus, it is the position of the Examiner that the compound meets 
the claimed limitations. Further arguments with respect to compound B being a 
polyorganosiloxane are similarly considered herein. 

b) Okada further teaches that constituent (B) should not have any polyethylene 
oxide structure, In particular any polyalkyleneoxide. 

The claim limitation requires that constituent (A) have the polyalkyleneoxide, of 
which Okada discloses. See [0040]. Regarding substitution, the polyalkyleneoxide is 
unrelated and would be maintained on the polyorganosiloxane A of Okada. 
Crosslinking occurs between the Si-divinyl groups and the Si-H groups, where the 
substitution is deemed obvious, as discussed above. 

Conclusion 

6. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Contact/Correspondence Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Scully whose telephone number is (571)270- 
5267. The examiner can normally be reached on Monday to Friday 7:30am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Barbara Gilliam can be reached on (571)272-1330. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

IS. S.I 

Examiner, Art Unit 1727 



/Barbara L. Gilliam/ 

Supervisory Patent Examiner, Art Unit 1727 



